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EC Commission Proposes Aeronautics Program 


Introduction 
[Excerpts] 


Objectives 


The purpose of the program whose pilot phase is now 
proposed is to respond to the severe technological chal- 
lenge which confronts the European aeronautical industry. 
To achieve this vital aim, the program seeks to encourage 
and assist a qualitative leap in the scope and effectiveness 
of cooperation at European level between the many and 
varied organisations (aircraft companies, engine compa- 
nies, equipment companies, national research centres, 
materials suppliers, research institutes, universities, etc.) 
whose work contributes to the European aeronautical 
technology base. The means by which this aim will be 


achieved is by establishing a strategic program of precom- 


petitive aeronautical research and technology acquisition, 
conducted at Community level, focused upon key technol- 
ogy goals derived from industrial analysis of future generic 
product goals and concerted to the maximum extent with 
other national and international research and technology 
acquisition activities. 


In line with these general objectives, the particular 
objectives of the proposed pilot phase of activity, are 
four fold: 


¢ to create the essentia! }mpetus for the launching of a 
major and complex program of actions; 

¢ to Carry out research work in a number of areas of 
technological advance which are of great importance 
to the future capability of the aeronautical industry; 

¢ to learn lessons regarding the management and oper- 
ation of such a program and to refine the definition of 
the longer term actions which should be pursued; 

* to provide concrete evidence upon which decisions 
regarding future actions can be based. 


Program Description 
1. Program Content 


The essential content of the proposed program is deter- 
mined by its primary aim—to ensure the continuing 
adequacy of European aeronautical technology base. 
Following careful analysis of both market and technol- 
ogy trends, carried out by a group of European aircraft 
companies, a preliminary technology plan has been 
prepared, comprising research and technology acquisi- 
tion tasks which are needed in order to reach key future 
technology goals. 


This outline plan has been discussed with a wide range of 
industrial, research institute and university experts and 
will continue to be reviewed and refined during the 
course of the pilot phase. 


The first result of the analysis of technology needs has 
been the adoption of a structure of disciplinary fields 
(aerodynamics, materials, airborne systems and equip- 
ment, etc.) and the identification of key technology areas 
within those disciplinary fields. A tabulation of the 
disciplinary fields and key technology areas is given at 
Annex A. 


Within this broad framework, an outline main program 
technology plan has been prepared. This outline plan is 
contained in a Working Paper of tiic Commission; a 
condensed resume of the plan is given in Annex B to this 
proposals. The coverage of the plan is extensive—rang- 
ing from aerodynamical problems to systems concepts 
and from esoteric mathematical analysis to concrete 
flight demonstrator activity. What all proposed technol- 
Ogy activities in the plan have in common is that each 
represents an agreed, priority requirement in future 
industrial technology and one which should be pursued 
by a common European endeavour. 


As presently defined, the main program plan reflects the 
results of initial studies conducted mainly from the 
viewpoint of the airframe companies who are the design- 
ers of overall air vehicle systems. In consequence, the 
definition of needs in the fields of propulsion, electronic 
systems and operational systems are, as yet, only prelim- 
inary. Work will continue during the pilot phase to 
complete the necessary studies in these fields so that a 
balanced treatment can be achieved in a comprehensive 
workplan which will be prepared for the main program. 


For the pilot phase of program implementation a careful 
review of the main program technology plan has been 
carried out to identify a group of actions which it is most 
necessary and appropriate to undertake initially. In 
making this choice of actions, care has been taken to 
choose tasks which, as well as addressing key technology 
goals, will make an entry into most of the disciplinary 
areas to be covered by the program and, in addition, can 
provide experience of the various patterns of coopera- 
tion which will be necessary in the main program: 


* projects which will essentially involve only the aero- 


nautical industry and specialist research institute; 


¢ projects which will involve specialist companies in 


fields such as materials and software development; in 
such projects special attention will be given to the 
involvement of small and medium-sized enterprises 
and universities; 


* projects which involve close interaction and coordi- 


nation with other community programs; 


* projects which will have as their central feature the 


concertation of already existing work funded nationally. 


The detailed technical program for the pilot phase which 
emerged from these considerations and which has been 
refined in the light of discussions' with experts is con- 
tained in a Commission working Paper. An outline of the 
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pilot phase program content is contained in the Techni- 
cal Annex which attached to the proposal for a Council 
Decision included in this communication. 


2. Management Considerations 


2.1 The Character of the Program 


The program whose initiation is now proposed is aimed 
specifically to regenerate the essential technology base 
for the aeronautical industry. Its execution will include a 
very large contribution from the aeronautical industry 
but many other industrial contributions will be involved. 
Small and medium sized enterprises throughout the 
Community (including many in countries which do not 
have a strong aircraft industry) as well as research 
institutes, universities and companies in fields such as 
materials, equipment and systems engineering will be 
involved in projects in close partnership with companies 
in the aeronautical business. Every project will involve 
cross frontier collaboration within the Community and a 
minimum requirement will be that every project should 
involve at least two industrial companies independent 
from each other and established in two different Com- 
munity countries. But the program will also encourage 
projects which involve collaboration across the frontiers 
between the developers of new technologies and the 
users. So that a typical project might involve a partner- 
ship between, say, two companies interested in the 
development of a new instrumentation technique in two 
different countries working with two companies in the 
aircraft industry in yet two further countries. Indeed. the 
degree of technology transfer within the Community, 
beneficial to the aeronautical industry, which is likely to 
result from a project will be an important criterion in its 
assessment. 


2.2 The Management of the Program 


The overall program whose pilot phase is put forward in 
this communication has essentially been established by 
industry and it is the intention that there will be contin- 
uous involvement of industry in the review of the 
technical content of the program during the pilot phase 
and into the main program. The technical definition of 
the program will be contained in a workplan which will 
be updated as necessary. 


Responsibility for this lies with the Commission but in 
drawing up and refining the work plan, the Commission 
is consulting industry at all relevant levels, i.e., it will 
consult technical experts and those with other functions 
in industry who can comment on the application and 
exploitation aspects of the technologies to be included. 
The Commission will, furthermore, consult experts in 
the relevant fields who come from universities and 
research institutes and from other industrial sectors. 





A first workplan for the pilot phase has been prepared. 
The key elements are listed in the technical annex to the 
attached draft Council decision and fuller details are 
contained in a working paper of the Commission. 


Calls for proposals will provide the means for a degree of 
competition between consortia for the contracts to be 
allocated for work covering the various technical areas. 
In the recent past it has been the experience of the 
Commission that in programs such as ESPRIT [Euro- 
pean Strategic Programs for Research and Development 
in Information Technology], BRITE [Basic Research in 
Industrial Technologies for Europe], and EURAM 
[European Research on Advanced Materials] the ratio of 
unsuccessful to successful proposals has been up to ten to 
one. For many of the projects to be undertaken in the 
acronautical research and technology acquisition pro- 
gram such an oversupply of proposals is not expected. 
The number of competing consortia is inevitably limited 
for many subjects because of the need to involve at least 
some of the major aircraft companies. Nonetheless, it is 
expected that for most technical areas competing groups 
will emerge. In the assessment of competing proposals, 
the Commission will put great stress on the technical 
excellence of the proposals. On the other hand there will 
be projects for which the degree of competition may well 
be much higher and there may be cases where it will be 
appropriate to fund projects which develop alternative 
solutions to particular technical problems at least for a 
sufficient length of time to ensure that the best technol- 
ogy available is in fact being pursued. 


The program as a whole will be managed by the Com- 
mission. It will be essential that the implementation of 
the program is closely coordinated with the activities 
undertaken in Member States. To this end, the Commis- 
sion will be assisted by a Committee as defined in the 
draft Council decision appended. During the implemen- 
tation, individual projects will be managed by industry. 
The Commission will monitor the progress of the work 
and will arrange for it to be reviewed periodically by 
independent experts. The Commission will not intervene 
in the day-to-day management of any project. 


The Commission’s role will however, be much greater in 
respect of ensuring collaboration and coordination 
between the projects and in the organisation of work- 
shops, seminars and specialised meetings to ensure the 
best possible interchange of information among those 
participating in the program. 


3. Relationship With Other Programs 


3.1 Relationship with National and International 
ms 


The existing pattern of aeronautical research and tech- 
nology acquisition activity in Europe includes a number 
of national research programs coordinated and sup- 
ported by Member States’ governments. These programs 
play a major role in the regeneration of the European 
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aeronautical technology base even though the greater 
part of such activity is pursued on a strictly national 
basis. In addition there are a number of multilateral 
international cooperative research and information 
exchange activities organised by governments, of which 
GARTEUR? and AGARD? are the most notable: while, 
in many cases, product collaboration between companies 
(e.g. Airbus) is accompanied by cooperation in precom- 
petitive research and technology actions. In recent years 
these actions have been complemented by a number of 
EUREKA projects which, although generally intended to 
promote research very close to the point of market 
application, include some which are concerned with 
generic aeronautical technologies. [passage omitted] 


Considering the strategic nature of this program, it is 
essential that effective measures be taken to ensure that 
the new Community program relates in an entirely 
harmonious way with existing actions. This will ensure 
that the benefits io Europe of the several actions are 
cumulative and the reinforcement of the technology base 
is well focussed upon the key goals for future technolog- 
ical competitiveness. The outline main program which 
has been prepared takes into account the results of 
extensive studies by companies having close involve- 
ment with international cooperative aeronautical 
research in Europe and with national programs. One of 
the important guidelines used in drawing up the program 
has been the avoidance of conflict or duplication with 
existing programs. Beyond this initia! precaution, the 
Commission will make full use of its contacts with 


Member States’ representatives, with major research 
institutions and with industry to ensure the continuing 
cohesion of Community action with those puisued by 
other mechanisms. An important activity in the pilot 
phase will be to explore and refine the process of 
concertation between programs. 


3.2 Relationship With Other Community Programs 


It is inevitable that some disciplines which make up the 
wide field of aeronautical technology will overlap the 
disciplinary areas of other Community programs already 
in place such as BRITE, ESPRIT, EURAM and RACE. 
However, the aeronautical program will be concentrated 
upon goals particularly related to aeronautical technol- 
Ogy and its applications; by virtue of this concentration, 
the areas of potential overlap with other essentially 
horizontal programs or with programs directed at other 
sectors are, inherently, very small. Further, the Commis- 
sion will ensure close coordination between the manage- 
ment teams responsible for the various programs to 
ensure that work is not duplicated. 


4. Program Evaluation 


The Commission’s proposal for the main program, 
which is to follow the pilot phase, will be accompanied 
by an evaluation of the implementation of the pilot 
phase insofar as that is possible at that time. Evaluation 
Criteria are set out in the proposal for a Council Decision 
which ts appended to this communication. 


Key Technology Annexes 
Annex A 


Main Program 
Disciplinary Fields and Key Technology Areas 


Disciplinary Field 


Aerodynamics (including Flight Mechanics) 


Structures 


Materials 


Acoustics 


Computation 


Airborne Systems and Equipment 





Key Technology Areas 


computational fluid dynamics, shape integration, high lift, 
drag reduction, air intakes, flight dynamics. 


new concepts, new computational methods and tools, high- 
temperature structures, new experimental methods (verifica- 
tion and testing). 


new metal alloys, composites, metal matrix, thermoplastics, 
high-temperature materials, related processing, etc. 


exicrnal noise fields, cockpit and cabin noise, active noise 
control, measurement techniques, prediction methods, struc- 
ture fatigue effects, noise shielding. 


large-scale software, modelling, simulation, vectorial super- 
computing. 


system architectures, new system concepts, man/machine 
interface, advanced optoelectronic concepts, detection and 
recognition, software engineering, lightning protection, flight 
control, sensors, actuators. 
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Propulsion 


Multidisciplinary 


Design Technology 


Manufacturing Technology 


Operational Systems 


Annex B 
Resume of Main Program Technology Plan 
B.1 Aerodynamics (including Flight Mechanics) 


Most research activities in Aerodynamics involve the 
development and application of computational methods 
and computer codes for the analytical prediction of the 
aerodynamic performance of new or amended designs. 
This places heavy demands for ever increasing compu- 
tational capability within companies, regionally, nation- 
ally and within Europe. In identifying, below, potential 
research topics for a future program, it is assumed that 
the necessary computer power will be available to or 
accessible by the research teams involved. The provision 
of such computer facilities is separately discussed under 
Section B.5 below. 


Aerodynamics research also normally requires the avail- 
ability of wind-tunnel and, possibly, flight test facilities 
for the validation of predicted results. The availability of 
an appropriate wind-tunnel or flight test facilities is 
assumed, except where the objective of the research 
project includes the development of such facilities. 


Aerodynamics research topics considered to be of major 
relevance to future generations of aircraft include: 


¢ Computational Fluid Dynamics 
¢ Improvements in Aerodynamic Efficiency through 
increases in lift or reductions in drag by: 


— Natural Laminar Flow: 
— Hybrid Laminar Flow e.g. induced vy suction; 
— Variable camber, 


— Turbulence managernent, e.g. by longitudinal surface 
striations; 





engine/airframe integration, incorporation of new propul- 
sion concepts (propfan, high bypass ratio, ramjets), fuel sys- 
tems. 


cockpit integration, active control technology, structural 
mode control. 


computer-aided design, methodologies and means leading to 
an increase of design productivity and integraticn with 
manufacturing processes. 


computer-aided manufacturing, computer integrated manu- 
facturing, flexible manufacturing systems, advanced manu- 
facturing and inspection systems (robotics, non-destructive 
testing). 


air traffic control, overall fleet management, advanced navi- 
gation concepts. 


— Larger Wing Aspec: Ratio, without relative weight 
penalty, through the use of Supercritical Thick Pro- 
files; 

— Shock/Boundary Layer interaction; 

— Improve understanding of high lift devices. 


¢ Aerodynamics of rotors for high speed helicopters 
and for future tilt rotor convertible aircraft, including: 


— Rotor geometry; 
— Active rotor control concepts. 


* Active flight control concepts; for fixed and rotary 
wing aircraft. 

¢ Reductions in Aerodynamic Noise. 

¢ Supersonic and Hypersonic Aerodynamics. 


— Air intakes; 

— Shape integration; 

— Development of theoretical and experimental facili- 
ties and techniques required for the design of hyper- 
sonic vehicles including Aerothermodynamics 
aspects; 

— Development of hypersonic aerodynamics design 
tools. 

¢ Aerodynamics/hydrodynamics optimisation of 

amphibious aircraft shapes 


B.2 Structures 


Research activities in the Structures area will be con- 
cerned with new concepts, new computational methods 
and tools, structures for high temperatures and new 
experimental methods of verification and testing. 
Amongst the topics which are considered to be of impor- 
tance are: 


¢ Investigations of the construction methods of 
advanced composite material, their damage tolerance 
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and acoustic fatigue properties in order to increase 
life expectancy. 

¢ The use of composite materials in civil transport 
aircraft structures, including application in new high 
aspect ratio using structures. 

¢ Development of the technology for aerothermostruc- 
tural concepts, with low weight and adequate 
strength, essential for the development of hypersonic 
vehicles. In particular investigations will embrace: 


— Thermal protection systems; based on a variety of 
materials and techniques; 

— Hot structures, including ceramic systems and 
actively cooled systems. 


¢ Potential implementation of a European Medium 
sized aerothermal structural test facility incorporating 
at least one 20-30 MW arc plasma jet facility, neces- 
sary for the development of hypersonic vehicles. 


B.3 Materials 


A wide range of new materials is under development which 
has potential for application in aircraft. Hypersonic aircraft 
in particular, will require materials which are damage 
tolerant, resistant to oxidation and ablation and retain 
structural integrity at very high temperatures. Materials 
research activities for inclusion in a future program are: 


¢ Development of materials with a high endurance 
temperature limit and high specific strength and 
stiffness properties up to 1600 degrees C. 

¢ Development of the means of testing and characteri- 
sation of new materials and establishing their appli- 
catior. techniques. 

¢ Development of electrically conducting polymers and 
sealants to improve the integrity of advance com- 
posite airframe structures in the presence of lightning 
and to provide a controllable electrostatic shell for 
screening and antenna design. 

¢ Development of non-chemical methods of paint- 
stripping from composite structures. 


B.4 Acoustics 


Acoustics research is generally concerned with the anal- 
ysis, prediction and reduction of noise from all sources 
in an aircraft and via all transmission paths, whether 
external or internal in air or via the aircraft structure. It 
is also concerned with the perception of noise, its effects 
on people and on materials and the regulatory frame- 
work within which aircraft noise must be minimised. 
Specific aspects of acoustics research which should be 
addressed by the future program are: 


* Theoretical and experimental investigation of active 
noise/vibration control devices. 

¢ Development of an improved technology for the 
prediction, control and reduction of passenger cabin 
noise. 

e Establishment of a common European approach on 


the acoustics of V-STOL transport aircraft. 
¢ Setting up a European .. Joor cngine test bed for 
acoustic certification. 


B.S Computation 


Future civil and military aircraft designs will require exten- 
sive research and technology work in such areas as aerother- 
modynamics, aeroelastics, structural optimisation and 
advanced flight controls. Much of this work «ill be depen- 
dent on the availability of very high performance computa- 
tion facilities capable of ever more complex numerical 
simulation of 3-dimensional flow, turbulence and combus- 
tion phenomena. The concentrated computer power 
enabling very large scale flow simulations will require the 
availability of an extensive computer centre equipped with 
the most advanced super-computers and with a massive 
data storage capability. New or updated algorithms for 
numerical analysis must also be developed to make opti- 
mum use of the parallel architecture of the new-generation 
computers. European researchers must also be trained in the 
use of these methods and facilities. 


Computation activities which should be undertaken 
within a future program include: 


e The establishment, on a co-operative basis, of a 
Super-Computer Centre which, when linked appro- 
priately to their individual or regional computation 
facilities, will give the European Aeronautical Indus- 
try, Universities, and Research Organisations access 
to a computer power comparable with that available 
to major competitors. 

¢ The development of new mathematical models and 
algorithms to make efficient use of the computer 
power made available by the new generation of super- 
computers. 

e The training of researchers in the methods and use of 
the advanced computation facilities. 


B.6 Airborne Systems and Equipment 


Airborne systems play a major part in assuring the efficient, 
safe and economic operation of aircraft. For example, the 
concept of Active Control Technology (ACT) will introduce 
an artificial stability system in future transport aircraft 
which will permit greater aerodynamic and structural effi- 
ciency, higher flight safety and comfort, better operational 
procedures and simplified maintenance. 


This, in turn, will lead to savings in fuel and lower direct 
Operating costs. Research into new and improved systems 
concepts which exploit actual or anticipated advances in 
technology is an essential and important aspect of the 
proposed program. Topics to be ad4-essed include: 


¢ New systems concepts sucii as the “all-electric” aircraft, 
in which elecirical power is established as the prime 
source of secondary power generated by the engines. 
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¢ The enhancement of aircraft reliability and maintain- 
ability by the incorporation of on-board “Expert 
Systems.” 

* Definition and development of standards for such 
aspects as a future high-rate digital data transmission 
bus for commercial aircraft and the performance 
definition and evaluation of airborne computers. 

¢ Improvements in the methods of aircraft fire control/ 
suppression of aircraft fires. 

* Helicopter obstacle warning systems. 

¢ Improved high pressure hydraulic systems. 


B.7 Propulsion 


The current work definition mainly focusses on the 
integration of new propulsion concepts and their impact 
On aircraft design. These include the propfan or high- 
bypass-ratio turbofan, the integration of engines with the 
airframe and with the fuel systems which are required. 
Amongst the research activities in this area proposed for 
inclusion in a future program are: 


* Technology development for the integration of 
advanced propeller and prop-rotor systems; involving 
theoretical, wind-tunnel and laboratory tests of a 
range of engine mounting configurations. 

¢ Ramjet Propulsion: involving studies, experimental 
work and demonstration of ramjet engine technology 
for different fuels and the investigation of combustion 
instabilities in propulsion systems. 


B.8 Multidisciplinary 


This area, as its name implies, is concerned with aspects 
of an aircraft in which several technological disciplines 
must interact, such as in the cockpit, or with features or 
methods which are or can be common to a number of 
technological disciplines. Multidisciplinary aspects to be 
included in the future work program are: 


* Flight-Deck/Cockpit environment: for both fixed 
wing and rotating wing aircraft advances in technol- 
ogy give promise of reductions in cockpit workload 
which need to be investigated by multidisciplinary 
teams and where appropriate become the subject of 
experimental work. 


— Cockpit display/contro! panel technology, the Man- 
/Machine interface; 

-— Application of “Expert Systems” in the cockpit: 

— Integration of on-board systems, €.g. Navigation with 
Flight Management System. 


* Studies of the technology implications of a second- 
generation high speed transport for the year 2000, in 
which aircraft configurations are evaluated to assess 
the trade-off between concept viability and optimum 
speed. 

¢ The establishment within the industry of common 
methods and tools for systems development, for both 
software and hardware systems. It is noted that this 





activity will be able to start from a baseline of 
software development tools, developed under such 
programs as ESPRIT, which can be adapted to the 
specific requirements of the industry. 

* Measures which will improve productivity in the 
elaboration of the European Aerospace Standards 
vital to collaborative efforts and to the establishment 
of a single market. 

* Studies of variable configuration aircraft concepts. 


* Studies of landing gear concepts for unprepared 
fields. 


B.9 Design Technology 


The methodologies and means of increasing design pro- 
ductivity and of integration with manufacturing pro- 
cesses are of major importance in the continuing efforts 
to reduce the costs of aircraft production. Within aero- 
space companies, Computer Aided Design is widely used 
and has already played a large part in achieving econo- 
mies. With more and more emphasis on collaborative 
ventures between European companies, it is increasingly 
important that design information exchanged between 
partners is compatible and accurate. Similar logic should 
be followed by project partners in the management of 
changes to design and manufacturing information. Plan- 
ning methods should also be harmonised. Research 
activities proposed for this area of technology include: 


* The application of new computer-aided and video 
techniques for training design staff in the use of 
CAD/CAM facilities and the development of appro- 
priate training material. 

* The establishment of the fundamental logic of inter- 
face design, parts management and configuration 
control governing the definition of complex items 
undergoing high rates of change. Investigation of how 
this logic can be implemented in different commercial 
CAD/CAM/CIM systems. 

* The development of European standardised planning 
methods. 

* The development of the strategy and framework for 
the establishment of a common data bank system for 
collaborative projects. It is envisaged that the data 
bank will contain data ranging from aerodynamics, 
performance, structure, CAD-data and engine charac- 
teristics to information for manufacturing and main- 
tenance. Computational results as well as wind-tunnel 
and flight test results will be included. 


B.10 Manufacturing Technology 


Aerospace companies are already in the forefront of 
users of advanced manufacturing technology and must 
continue to be so in order to maintain their competitive 
position. Whilst many aspects of this area of activity are 
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embraced by other programs such as ESPRIT, the fol- 
lowing specific needs for research projects within the 
aerospace industry were identified: — 


¢ The co-operative development of Numerical Control 
planning, device driver and p2tt monitoring tech- 
niques which exploit the unique possibilities of 3-D 
modelling. This should lead to a significant reduction 
in the planning, part programming, monitoring and 
inspection costs as well as elapsed time. 

¢ A study of the technical potential and economic 
viability of a comprehensive design/production erigi- 
neering data transfer system aimed at direct automa- 
tion of Process planning and production require- 
ments definition from design data. 


B.11 Operational Systems 


The full benefits of advanced technology applied to the 
design and manufacture of the whole air vehicle cannot 
be realised unless due attention is devoted to the com- 
plementary elements of the overall operational environ- 
ment within which the air vehicle is used. It is, therefore, 
of the first importance that key operational problems in 
areas such as air traffic management, navigation sys- 
tems, safety systems, fleet management, etc. be 
addressed. 


¢ Study and experimentation in the area of integration 
between airborne flight management systems and air 
traffic control information systems. 


B.12 Demonstrator Projects 


An essential complement to the pursuit of basic data and 
enabling technology, largely described above, is the 
design, construction and testing of experimental demon- 
strator equipment. Only by such activity can the integra- 
tion and interplay of diverse sub-systems be fully 
exp.ored and the necessary mastery of overall system 
technology be demonstrated. The following needs for 
demonstrator activities have been identified: 


* to design, construct and test a research tilt-rotor 
aircraft; 

* to set up arrangements for a coordinated European 
flight demonstrator capability harnessing aircraft, air- 
field and range facilities of both industry and research 
establishment; 

¢ to design, construct and test a research high speed 
helicopter. 


Final Decision Adopted 


Article 1 


A specific program of research and technological devel- 
opment in the field of aeronautics, as defined in the 
Technical Annex is hereby adopted for a period of 2 
years, from the Ist January 1989; 


Article 2 


The amount deemed necessary for the execution of the 
program is 60M ECUs over 24 months, including expen- 
diture on staff whose costs shall not exceed 4.5 percent of 
the Community’s contribution. 


Article 3 


Rules for the implementation of the program are set out 
in the Technical Annex. 


Article 4 


In the second year of the program implementation, the 
Commission shall undertake a review of the program 
and it shall report to the Council and to the European 
Parliament on the results thereof. 


An evaluation of the results achieved shall be conducted 
by the Commission, which shall report thereon to the 
Council and the Parliament. 


The above mentioned reports shall be established having 
regard to the objectives set out in the Annex to this 
Decision and in conformity with the provisions of Art. 2 
(2) of the framework program. 


Article 5 


The Commission shall be responsible for the execution 
of the program and shall be assisted in its implementa- 
tion by a Committee, hereafter referred to as “the 
Committee” composed of two representatives of each 
Member State and chaired by the representative of the 
Commission. 


Members of the Committee may be assisted by experts or 
advisors depending on the nature of the issue under 
consideration. 


The proceedings of the Committee shall be confidential. 
The Committee shall adopt its own rules of procedure. 
The Secretariat shall be provided by the Commission. 


Article 6 
The procedure laid down in Article 7 shall apply to: 


e the assessment of proposed projects and the estimated 
amount of the Community's financial contribution, 

e the definition of appropriate procedures for the 
exchange of information pursuant to Article 9, 

¢ the participation in any project or action by organisa- 
tions and undertakings as provided for in Article 10, 

¢ the measures to be undertaken to evaluate the program. 
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Article 7 


Where the procedure laid down in this Article is to be 
followed, the representative of the Commission shall 
submit to the committee a draft of the measures to be 
taken. The committee shall deliver its Opinion on the 
draft within a time limit which the chairman may lay 
down according to the urgency of the matter. The 
opinion shall be delivered by the majority laid down in 
Article 148 (2) of the Treaty in the case of decisions 
which the Council is required to adopt on a proposal 
from the Commission. The votes of the representatives 
of the Member States within the committee shall be 
weighicd in the manner set out in that Article. The 
Chairm2n shall not vote. 


The Commission shall adopt measures which shall apply 
immediately. However, if these measures are not in 
accordance with the opinion of the committee, they shall 
be communicated by the Commission to the Council 
forthwith. In that event the Commission may defer 
app’ cation of the measures which it has decided for a 
period of not more than one month from the date of such 
communication. 


The Council, acting by a qualified majority, may take a 
different decision within the time limit referred to in the 
previous paragraph. 


Article 8 


The contracts entered into by the Commission shall 
regulate the rights and obligations of each party, includ- 
ing the methods of disseminating, protecting and 
exploiting the results of the program. 


Article 9 


With regard to the activities provided for in Article 1, the 
Member states and the Community shall exchange all 
appropriate information to which they have access and 
which they are free to disclose concerning the areas 
covered by this decision, whether or not planned or 
carried out under their authority. 


The information shall be exchanged in accordance with a 
procedure to be defined by the Commission after con- 
sulting the Committee and will be treated as confidential 
at the supplier’s request. 


Article 10 


Where framework agreements for scientific and techni- 
cal cooperation between non member European coun- 
tries and the European Communities have been con- 
cluded, organisations and undertakings established in 
these countries may, under appropriate conditions, to be 
defined by the Commission, become partners in a 
project undertaken within this program. 


No contractor established outside the Community who 
participates as a partner in a project undertaken within 
the program shall be entitled to Community financing 
intended for the program. 


Article 11 
This decision is addressed to the Member States. 
Pilot Phase Outline 
Technical Annex 


Defining the Pilot Phase of a of 
Research and Technology in the 


I. Approach and Objectives 
a) Approach 


Stra 
Fionn 


As regards the program as a whole, the means by which 
the above objectives will be achieved is the establish- 
ment of a strategic program of precompetitive aeronau- 
tical research and technology acquis‘‘ion, conducted at 
Community level, focussed upon key technology goals 
derived from industrial analysis of future generic prod- 
uct goals and concerted to the maximum extent with 
other national and international research and technology 
acquisition activities. 


For the pilot phase the same basic methods are to be 
followed but they will be implemented at a smaller scale 
of activity than that envisaged for the main program. 
The work plan specified for the pilot phase is chosen to 
provide valid research in this field. Thus the program 
addresses a number of important problems, ranging over 
most of the disciplinary fields of interest and compre- 
hending a representative variety of types of activity. 
Within these broad criteria, the subject chosen have been 
Suggested by the industry and have been refined after 
extensive discussion by experts. 


The scope of activity implied by reference to research 
and technology acquisition in this field covers all types 
of action which are not related to design, tnanufacture or 
sale of specific products and which are downstream of 
basic research. 


b) Objectives 


The essential objective of the overall program is to 
respond to the severe technological Challenge which 
confronts the European aeronautical industry. To 
achieve this vital aim, the program seeks to encourage 
and assist a qualitative leap in the scope and effective- 
ress of cooperation at European level between the many 
and varied organisations (aircraft companies, engine 
companies, equipment companies, national research 
centres, materials suppliers, research institutes, univer- 
Sities, etc.) the work of which contributes to the Euro- 
pean aeronautical technology base. 
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The specific objectives of the pilot phase are: 


¢ to create the essential impetus for the launching of a 
major and complex program of actions; 

¢ to carry out research work in a number of areas of 
technological advance which are of great importance 
to the future capability of the aeronautical industry; 

¢ to learn lessons regarding the management and oper- 
ation of such a program and to refine the definition of 
the longer term actions which should be pursued; 

¢ to provide concrete evidence upon which decisions 
regarding future actions can be based. 


II. Technical Contents 
The program shall consist of the following tasks: 


Aerodynamics (including Flight Mechanics) 


Analysis and optimisation of high speed aircraft config- 
uration including Aerothermodynamics heat lcad esti- 
mates. 


e Framework and integration 

¢ Optimisation strategy and methods 

¢ Approximate methods (loads and coefficients) 

¢ Transport and thermodynamics phenomena and 
models 

¢ Numerical methods 

e Grid generation 

¢ Shock/Vortex boundary layer interactions 

¢ Experimental Techniques - measurements and data 
base 

¢ Low speed performance 


Laminar flow control. 


Wind tunnel calibration and utilisation 

Testing Techniques and suction device development 
Numerical flow field calculation 

Surface quality and degradation 

Flight test requirements 

Technology of non-wing applications, fixed wing air- 
craft and helicopters 

¢ Final cost-benefit analysis 


Materials 


— Aluminum-lithium alloys 

— Metal matrix composites 

— Powder metallurgy 

— Test methods for the characterisation and qualifica- 
tion of material 

os ae” composites for service-temperatures above 
I 


— Fibre-reinforced carbon and fibre-reinforced ceram- 
ics 

— Surface Technologies 

— Adhesives 

— Composites with organic matrices for service-tem- 
perature up to 120°C 


— Composites 
— Composite/Metal Combinations 


Acoustics 


Aircraft noise source identification, prediction and 
reduction. 


© Helicopters and Tilt-rotors 


— Acoustic sources 

— Prediction codes 

— Transmission paths 

— Community and passenger noise impact 


¢ Advanced propellers and propfans 


— Near and far field noise prediction schemes 

— Validation of the prediction schemes by low speed 
and high speed wind-tunnel tests 

— Installation effects 


¢ Engine testbed for acoustic measurements 


— Specifications 

— Design and construction 
— Instrumentation 

— Calibration 


Interior noise prediction and reduction 


¢ Prediction techniques 
¢ Active noise contro! 
¢ European aircraft interior noise test facility 


Exterior noise reduction by active control 


¢ Theoretical investigations 

¢ Development of anti-noise generators 

¢ Development of controlling logic for periodic and 
stochastic noise 


Acoustic fatigue and related damage tolerance on 
advanced composites 


Investigation of materials and construction methods 
Static and dynamics test of coupons and components 
Modal test program 

Acoustic fatigue tests 

a analysis of damage tolerance and acoustic 
atigue 

¢ Development of non destructive testing methods for 
new fibre composite materials and structures 


Computation 


¢ Requirements 

¢ General supercomputing 

e Mathematical/Physical models and algorithms 
¢ Integration of engineering and design toois 

¢ Knowledge based systems 

















Communication 
Software production environment 


Airborne Systems and Equipments 
Integration and Operation of Systems and Equipment 
¢ Digital Technology 


— Centralised/decentralised Computing 
— Data Transmission 

— Sensors and aciuators 

— Electrical power 


¢ Systems development and evaluation tools 
¢ Flight Deck operational concepts and Flight Manage- 
ment Systems 


* On board intelligent knowledge based systems (IKBS) - 


All-Electric Aircraft 
¢ Ice protection 


— Ice physics 
— Advanced Ice protection concepts 
— Electrical Impulse de-icing (EIDI) 


¢ Flight Control actuation 


— Electromechanical actuators (EMA) 
— Electrohydraulics pumps (EHP) 
— Electrohydrostatics actuators 


e Secondary Power Generation 


— Electrical generation 
— Replacement of engine bleed Air 
— New high power Electrical distribution system 


Propulsion 


¢ Definition of experimental parameters to be obtained 
for the difference operating conditions 

¢ Study and define configuration for the main phase 
testing 

¢ Assessment and selection of suitable wind tunaels. 
and type and sizes of modeis 

¢ Aerodynamic design of models 

¢ Specification and design of the wind tunnel models 
and their components 

¢ Specification of suitable drive motors 

¢ Definition of model propellers and engine nacelles 
preferably in cooperation with propeller and engine 
manufacturers 

¢ Detailed definition and specification of the experi- 
mental program, together with measuring equipment 
data acquisition and analysis requirements 

¢ Acquisition and assembly of hardware. 


Design and Marufactasing Technology 


¢ Intelligent inte faces 
¢ Common data base 
* 3D Solid Modelling 


III. Implementation 


The program shaii compr:se pre-competitive research 
and technology projects, carried out by means of con- 
tracts to be concluded with companies, including small 
and medium-sized undertaking, research centres, univer- 
sities resident in the Community. Pursuant to Article 10 
of the decision, the program may also be open to similar 
entities resident in the countries concerned. 


Particular attention will be given to the coordination and 
the complementarity with activities carried out under the 
programs of the Member States and of the Community. 


The program shall include the organisation of meetings 
and consultaticn of experts. 


The selection of projects is carried out by the Commis- 
sion, assisted by the Committee, having regard to the 
objectives defined in this annex. 


The projects shall, as a rule, be submitted in reply to an 
open invitation published in the Official Journal of the 
European Communities and involve the participation of 
at least two independent industrial partners not all 
established in the sanie Member State. Each contractor 
will be expected to bring a significant contribution to the 
project. Contractors shall be expected to bear a substan- 
tial proportion of the costs. The Community contribu- 
tion shall normally be 50 percent of the total expendi- 
ture. Alternatively, in respect of universities and 
research institutes carrying out projects or actions, the 
Community may bar up to 100 percent of the addi- 
tional expenditure involved. 


IV. Evaluation Criteria 


The Commission’s Communication to the Council con- 
cerning a Community Plan of Action relating to the 
evaluation of Community research and development 
activities for the years 1987 to 1991 (COM (86) 660 
final) states that the objectives and milestones of each 
research program have to be set out in a testable form, 
which are set out below: 


1. As the principal objective is to enhance the competi- 
tive position of the Community aeronautical industries, 
the evaluation should determine: 


¢ The extent to which the project were selected against 
industrial criteria. 

¢ The value of the managemeni structure set up the 
implementation of the pilot phase. 
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2. A further objective is to encourage transfrontier 
collaboration in the strategic aeronautical industrial 
research and technology, to reduce duplication of the 
efforts and provide better utilise::on of facilities. 


The implementation of ike program will offer the 
smaller Member States of the Community the opportu- 
nity of contribute to participate in high advanced tech- 
nological programs and this is a further powerful factor 
in promoting European unity. 


The evaluation should determine: 


¢ To what extent links were established between part- 
ners (aeronautical companies, SMEs universities and 
research centers). 

¢ To what extent satisfactory procedures were estab- 
lished for management and exploitation of intellec- 
tual property created by the program. 


3. As a typical objective is a “pilot program” we can 
expect the following results: 


e the provision of experience and relevant information, 
¢ the successful preparation of the main program. 


The evaluation should assess these outputs. 


Footnotes 
1. Workshop 22/24 June 1988 Brussels. 


2. Group for Aeronautical Research and Technology in 
Europe. 


3. Advisory Group on Aerospace Research and Devel- 
opment. 
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policies, views, Of attitudes of the U.S. Government. Users of this publication may 
cite FBIS or JPRS provided they do so in a manner clearly identifying them as the 
secondary source. 














Foreign Broadcast Information Service (FBIS) and Joint Publications Research Service (JPRS) 
publications contain political, economic, military, and sociological news, commentary, and other 
information, as well as scientific and technical data and reports. All information has been obtained from 
foreign radio and television broadcasts, news agency transmissions, newspapers, books, and periodi- 
cals. Items generally are processed from the first or best available source; it should not be inferred that 
they have been disseminated only in the medium, in the language, or to the area indicated. Items from 
foreign language sources are translated; those from English-language sources are transcribed, with 
personal and place names rendered in accordance with FBIS transliteration style. 


Headlines, editorial reports, and material enclosed in brackets [] are supplied by FBIS/JPRS. 
Processing indicators such as [Text] or [Excerpts] in the first line of each item indicate how the 
information was processed from the original. Unfamiliar names rendered phonetically are enclosed in 
parentheses. Words or names preceded by a question mark and enclosed in parentheses were not clear 
from the original source but have been supplied as appropriate to the context. Other unattributed 
parenthetical notes within the body of an item originate with the source. Times within items are as given 
by the source. Passages in boldface or italics are as published. 














SUBSCRIPTION/PROCUREMENT INFORMATION 





The FBIS DAILY REPORT contains current news 
and information and is published Monday through 
Friday in eight volumes: China, East Europe, Soviet 
Union, East Asia, Near East & South Asia, Sub- 
Saharan Africa, Latin America, and West Europe. 
Supplements to the DAILY REPORTs may also be 
available periodically and will be distributed to regular 
DAILY REPORT subscribers. JPRS publications, which 
include approximately 50 regional, worldwide, and 
topical reports, generally contain less time-sensitive 
information and are published periodically. 


Current DAILY REPORTs and JPRS publications are 
listed in Government Reports Announcements issued 
semimonthly by the National Technical Information 
Service (NTIS), 5285 Port Royal Road, Springfield, 
Virginia 22161 and the Monthly Catalog of U.S. Gov- 
ernment Publications issued by the Superintendent of 
Documents, U.S. Government Printing Office, Wash- 
ington, D.C. 20402. 


The public may subscribe to either hardcover or 
microfiche versions of the DAILY REPORTs and JPRS 
publications through NTIS at the above address or by 
Calling (703) 487-4630. Subscription rates will be 





provided by NTIS upon request. Subscriptions are 
avaiable outside the United States from NTIS or 
appointed foreign dealers. New subscribers should 
expect a 30-day delay in receipt of the first issue. 


U.S. Government offices may obtain subscrip- 
tions to the DAILY REPORTs or JPRS publications 
(hardcover or microfiche) at no charge through their 
sponsoring organizations. For additional information 
or assistance, call FBIS, (202) 338-6735,or write 
to P.O. Box 2604, Washington, D.C. 20013. 
Department of Defense consumers are required to 
submit requests through appropriate command val- 
idation channels to DIA, RTS-2C, Washington, D.C. 
20301. (Telephone: (202) 373-3771, Autovon: 
243-3771.) 


Back issues or single copies of the DAILY 
REPORTs and JPRS publications are not available. 
Both the DAILY REPORTs and the JPRS publications 
are on file for public reference at the Library of 
Congress and at many Federal Depository Libiaries. 
Reference copies may also be seen at many public 
and university libraries throughout the United 
States. 
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